Mesenchymal stromal cells protect against caspase 3-mediated apoptosis of CD19(+) peripheral B cells through contact-dependent upregulation of VEGF.
The immune suppressive and anti-inflammatory capabilities of bone marrow-derived mesenchymal stromal cells (MSCs) represent an innovative new tool in regenerative medicine and immune regulation. The potent immune suppressive ability of MSC over T cells, dendritic cells, and natural killer cells has been extensively characterized, however, the effect of MSC on B cell function has not yet been clarified. In this study, the direct effect of MSC on peripheral blood B cell function is defined and the mechanism utilized by MSC in enhancing B cell survival in vitro identified. Human MSC supported the activation, proliferation, and survival of purified CD19(+) B cells through a cell contact-dependent mechanism. These effects were not mediated through B cell activating factor or notch signaling. However, cell contact between MSC and B cells resulted in increased production of vascular endothelial growth factor (VEGF) by MSC facilitating AKT phosphorylation within the B cell and inhibiting caspase 3-mediated apoptosis. Blocking studies demonstrated that this cell contact-dependent effect was not dependent on signaling through CXCR4-CXCL12 or through the epidermal growth factor receptor (EGFR). These results suggest that direct cell contact between MSC and B cells supports B cell viability and function, suggesting that MSC may not represent a suitable therapy for B cell-mediated disease.